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Human T-Lymphotropic Virus Type I
Seroprevalence Among Japanese Americans

EDWARD L. MURPHY, MD, MPH; KAREN F. VARNEY; NEAL T. MIYASAKI, MD; RICHARD J. MOORE, MD;
JOHN 1. UMEKUBO, MD; AILEEN N. WATANABE, MD; and HASSAN KHAYAM-BASHI, PhD, San Francisco, Califomia

The epidemiology of human T-lymphotropic virus type I (HTLV-l) infection is not well defined in Japanese
Americans. This impairs using approaches that could reduce viral transmission and monitor carriers for the
disease. Using enzyme-linked immunosorbent assay and p21 e recombinant Western blot testing, HTLV-1 antibody
was measured in unlinked samples from Japanese-American patients at 4 physicians' offices in San Francisco,
California. Of442 patients, 4 (0.9%; 950/o confidence interval 0.250/o, 2.3%) were confirmed seropositive, all with
an HTLV-1 rather than an HTLV-11 pattern on Western blot. Seroprevalence was highest among the issei or

immigrant generation (3/230 or 1.3%) compared with the second-generation nisei (1/191 or 0.50/) or third-
generation sansei (0 of 17). Prevalence did not differ by age or sex, although the number of positive subjects in
each subgroup was small. Of 88 patients with familial origins in endemic areas of southern Japan, none were

seropositive. In this sample ofJapanese Americans, HTLV-1 seroprevalence was lower than in residents of endemic
southern Japan but higher than among American blood donors. The prevalence was most similar to that in
nonendemic areas of Japan. The public health implications of HTLV-1 infection among Japanese Americans are

discussed.
(Murphy EL, Varney KF, Miyasaki NT, et al: Human T-lymphotropic virus type I seroprevalence among Japanese Americans. West J Med
1993 May; 158:480-483)

Human T-lymphotropic virus type I (HTLV-I) is a
human oncovirus discovered in the early 1980s5

that causes- adult T-cell leukemia23 and HTLV-I-
associated myelopathy/tropical spastic paraparesis4 5 in a
minority ofthose infected with the virus. It is transmitted
by sexual intercourse,6 by blood transfusion,78 and from
seropositive women to their offspring with 20% to 30%
efficiency, primarily through breast-feeding.9

Infection with HTLV-I is prevalent in southern Japan
and the Pacific islands, several Caribbean countries,
and central Africa. "O In Hawaii, HTLV-I seroprevalence
of 20% has been reported in middle-aged Japanese-
American men ofOkinawan descent.11 The prevalence of
the virus, however, among the large population of Japa-
nese Americans living in the western continental United
States has not been studied.

Because persons infected with HTLV-I may be
screened medically for HTLV-I-associated diseases and
because changes in breast-feeding and sexual behavior
can interrupt transmission of the virus, we studied
HTLV-I prevalence among Japanese-American patients
at four medical practices in San Francisco.

Patients and Methods
Population and Procedures

The study population consisted of all Japanese-
American patients presenting for office visits and labora-
tory tests between February 7 and December 27, 1990, to
four San Francisco physicians. These physicians were
selected because their practices had high proportions of
Japanese-American patients. Each physician reviewed
the ethnicity of all patients seen during the study period.

For all patients with Japanese-American ancestry
who required blood specimens for clinical laboratory
tests, the physician filled out a brief data sheet. Informa-
tion was obtained on age, sex, generation of residence in
the United States, and whether either maternal or pater-
nal family origins were in HTLV-I-endemic areas of
Kyushu, Shikoku, or Okinawa. (This last item was added
after the beginning of the survey, and data were not col-
lected on about 25% of respondents.) Each data sheet was
marked with a subject identification number, which also
appeared on a set of labels that were attached to the
laboratory requisition forms and the blood specimen
tubes. Thus, although the data sheet and blood specimens

From the Departments of Laboratory Medicine, Medicine, and Epidemiology and Biostatistics, University of California, San Francisco, School of Medicine.
Reprint requests to Edward L. Murphy, MD, MPH, Department of Laboratory Medicine, University of California, San Francisco, Box 0884, San Francisco, CA

94143-0884.
SmithKline Beecham Clinical Laboratories and Physicians' Medical Center Laboratories processed the blood specimens used in this report, and Steve S. Alexander,

PhD, of Cambridge Biotech Corporation provided the Western blot reagents. This work was supported in part by grants from the Dean of the School of Medicine and the
Academic Senate, University of California, San Francisco. Dr Murphy is a Charles E. Culpeper Foundation Medical Scholar.



THE WESTERN JOURNAL OF MEDICINE * MAY 1993 * 158 *5481

ABBREVIATIONS USED IN TEXT
ELISA = enzyme-linked immunosorbent assay
HTLV-I = human T-lymphotropic virus type I

were marked with the subject identification number, no
link to a patient's identity was maintained, and informed
consent was not obtained. The patient's medical record
was marked after enrollment to preclude duplicate entry
into the study. The study protocol was approved by the
Committee on Human Research ofthe University of Cali-
fornia, San Francisco.

Measurement ofHTLV-I Antibodies
Clinical laboratories performing laboratory tests for

the four physicians separated serum and plasma from
blood specimens marked with the study labels and saved

TABLE 1.-Demographic Characteristics of
the Study Population'

Men, Women, All Potients,
No. No. No.

Chorocteristic (n = 179) (n = 258) (N= 442)

Age, yr
20-29 .................
30-39 .................
40-49 .................
50-59 .................
60-69 .................
- 70..................

Generation of US Residence
Issei (immigrant) ........
Nisei (2nd generation)....
Sansei (3rd generation) ...
Unknown ..............

Area of Origin in Japan
Kyushu ................
Shikoku ...............
Okinawa ...............
Endemic, unspecifiedt....
Other part of Japan ......
Unknown ..............
Missing data............

3 5
11 5
19 18
33 47
43 70
68 112

74 153
95 94
10 7
0 4

8
17
37
80
115
182

230
191
17
4

17 20 37
12 16 28
0 1 1

8 14 22
85 125 215
10 3 13
47 79 126

'Data for sex were missing from the data sheets of 5 patients and for age of 3
patients.

tResponded positively to question on origin in any of Kyushu, Shikoku, or Okinawa
but did not specify which area.

the refrigerated specimens. On a weekly basis, speci-
mens and data sheets were collected and brought to the
study laboratory. Antibodies to HTLV-I were measured
by enzyme-linked immunosorbent assay (ELISA, Du-
pont, Wilmington, Del), and specimens with absorbance
values greater than 70% of the manufacturer's recom-

mended cutoff were retested in duplicate. If the levels
were still above 70% of the cutoff, the specimens were
tested by the p2lenv-enhanced Western blot method
(Cambridge Biotech, Rockville, Md). Specimens with
reactivity to both gag (p19 or p24) and env (p2 le or gp46)
HTLV-I proteins were considered positive.

Statistical Analysis
The 95% confidence intervals on prevalence were cal-

culated using the exact binomial method. Subgroup-
specific seroprevalence using information from the data
sheet was analyzed with the SAS-PC (SAS, Cary, North
Carolina) software on a personal computer.

Figure 1.-We performed p2lenv-enhanced Western blot testing on
blood specimens taken from Japanese Americans seropositive for human
T-lymphotropic virus type (HTLV-l). Lane A shows the HTLV-l-positive
control serum exhibiting reactivity with multiple viral proteins as labeled
by molecular weight. Lane B is a negative control, and Lane C is an HTLV-
Il-positive control serum. Lanes D through G are specimens from positive
patients, all of which show p19 reactivity equal to or greater than p24
reactivity, consistent with HTLV-1 antibody.12

Results
Study Population

Data sheets and blood specimens were available for
536 patients. On initial review of the data, 94 patients
were determined to be Japanese citizens residing tempo-
rarily in San Francisco. None of these patients were

HTLV-I-seropositive, and they were excluded from sub-
sequent analysis. Table 1 shows the demographic charac-
teristics of the 442 Japanese Americans in the study
population. Women comprised 59% of the sample, and
the age distribution was skewed toward older patients.
Consistent with the older age of the patients, most were
either issei (immigrants) or nisei (children of immi-
grants), with only 17 sansei (grandchildren of immi-
grants) in the sample. Data on familial origin in Japan
were not obtained for 126 patients because this question
was added to the questionnaire after enrollment had be-
gun; origin was unknown for 13. Of the remaining 303
patients, 88 (29%) had family origins in the southern
Japanese areas of Kyushu, Shikoku, or Okinawa where
HTLV-I is endemic.
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HTLV-I SEROPREVALENCE AMONG JAPANESE AMERICANS

Seroprevalence
Of the 442 patients, 4 had repeatedly reactive ELISA

results, and all 4 (0.9%, 95% confidence interval 0.25%,
2.3%) were confirmed seropositive by p21env-enhanced
Western blot testing. All 4 seropositive specimens were
at least as reactive to the HTLV-I p 19 gag protein as to the
p24 gag protein (Figure 1). " This pattern has been deter-
mined to be a reliable indicator of antibody to HTLV-I as
opposed to HTLV-II. 2 Because of the unlinked nature of
the study, cellular specimens for differentiating virus
type by polymerase chain reaction could not be obtained
from the seropositive patients.

Because ofthe small number ofpositive patients, only
limited observations on subgroup-specific seropreva-
lence could be made (Table 2). No clear age dependence
of seroprevalence was seen, although few patients were
younger than 40, and prevalence was similar for men
and women. An apparent trend was decreasing HTLV-I
seroprevalence with each generation of residence in
the United States: 3 of 230 (1.3%) issei (immigrants),
1 of 191 (0.5%) nisei (born in the United States of immi-
grant parents), and 0 of 17 sansei (grandchildren of
immigrants). The difference between issei and nisei sero-
prevalence, however, did not reach statistical signifi-
cance (P = .38, Fisher's exact test). None of the 88
patients with familial origins in the endemic areas of
Kyushu, Shikoku, or Okinawa were seropositive; two
who were seropositive originated from nonendemic ar-
eas, one had unknown origins, and the information on
this variable was unavailable for the fourth seropositive
person.

Discussion
Because of the relatively small sample size of the

study, the confidence intervals on our 0.9% HTLV-I sero-
prevalence estimate for Japanese Americans (0.25%,
2.3%) are large; nevertheless, comparison may be made
with other published values. In the endemic area of
Kyushu, southern Japan, 8% of blood donors were
HTLV-I-seropositive compared with 0.8% of blood do-
nors in other areas ofJapan.13 In contrast, only 0.025% of
US blood donors were HTLV-seropositive, although
rates were higher in certain localities.14 Caution must be
exercised in comparing data from published studies be-
cause of different laboratory techniques and dissimilar
ages of the patients in view of the strong age dependence
of HTLV-I seroprevalence. For this study we used a sen-
sitive and specific testing method"5 but had a clinic-based
sampling frame and a preponderance of older patients,
both of which may have inflated true prevalence rates.

Most studies have reported lower HTLV-I seropreva-
lence in immigrants than in the endemic populations
from which they emigrated. Tajima and colleagues stud-
ied migrants aged 16 through 39 years from endemic
Kyushu who were workers at a company in nonendemic
Aichi prefecture and found an overall prevalence of4% ,16
a rate not much lower than that to be expected among
similarly aged residents of Kyushu. Blattner and co-

workers studied Okinawan immigrants to Hawaii and
found an overall seroprevalence of 20% among middle-
aged to elderly men participating in a cardiovascular
disease survey.11 Rates of antibody positivity were corre-
lated with length of childhood residence in endemic ar-
eas, and these rates increased with age even among nisei,
leading the authors to hypothesize latent infection with
subsequent antibody production. Ho and associates sug-
gested that intermarriage and a higher socioeconomic
status might account for the lower prevalence among im-
migrants. I7 Tsugane and colleagues studied Japanese im-
migrants to Bolivia and found HTLV-I seroprevalence of
17% in first-generation and 6% in second- or third-
generation Japanese immigrants.18 Prevalence was sig-
nificantly higher among immigrants from Kyushu or
Okinawa than among those from nonendemic areas of
Japan.

The reasons for a lower HTLV-I seroprevalence
among immigrants from endemic areas are complex.
Maintenance of a stable prevalence of HTLV-I infection
in a population probably requires transmission by the
mother-to-child and sexual routes plus more uncommon

TABLE 2.-Human T-Lymphotropic Virus
Seroprevalence in San Francisco Japanese Americans
by Age, Sex, Generation of United States Residence,

and Area of Origin in Japan'

No. No. P
Positive (Olo) Tested Value

Age, yr
10-49 .................
50-69.................
-70..................

Sex
Male..................
Female ................

Generation of US Residence
Issei ..................
Nisei ..................
Sansei.................
Unknown ..............

Area of Origin in Japan
Kyushu, Shikoku,

or Okinawa...........
Other part of Japan ......
Unknown ..............

1 (1.6) 62
1 (0.5) 195
2 (1.1) 182

2 (1.1) 179
2 (0.8) 258

3 (1.3)
1 (0.5)
O (0.0)
O (0.0)

O (0.0)
2 (0.9)
1 (7.7)

.95t

.81t

230
191
17
4

88
215
13

.50t

'Data for age (3 patients), sex (5 patients), and area of origin (126 patients) were
missing from data sheets.

tMantel-Haenszel x2 test.
tFisher's exact test was done between first 2 categories.

vectors, such as contaminated blood transfusions or nee-
dles. 19 Whereas mother-to-child infection may continue
in immigrants, the sexual and blood-transfusion modes
of transmission become less important than in the en-
demic area because the sexual partner or blood donor is
far less likely to be HTLV-I-infected in the adopted coun-
try, assuming cultural integration between the immigrant
minority and the host country. Because mother-to-child
transmission is only about 20% efficient and because
only infected women will transmit the virus to the next
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generation through that route, prevalence should di-
minish notably over the first few generations in the new
country.

The existence of a cohort effect on HTLV-I age-
specific seroprevalence rates has also been postulated.20
Ueda and co-workers demonstrated falling age-specific
seroprevalence for cohorts of 20- to 30-year-old women
between 1966 and 1988.21 According to this hypothesis,
lower HTLV-I prevalence in more recent cohorts may be
at least in part the result of life-style changes that affect
transmission efficiency, such as increased bottle-feeding
of infants or an increased use of condoms for contracep-
tion. Finally, the existence of environmental cofactors
that increase the risk of HTLV-I infection or seroconver-
sion has been suggested. 11.22 These poorly defined fac-
tors, such as lower socioeconomic class, other infectious
disease, or vector-borne infection, might be more com-
mon in an endemic area than in the host country and thus
would lead to a lower prevalence of HTLV-I antibody
among immigrants. Little experimental evidence exists
for latent infection or vector transmission, and, although
socioeconomic status has been associated with seroposi-
tivity, sociologic rather than environmental factors are
more likely responsible for the association.

In conclusion, we observed a prevalence ofantibodies
to HTLV-I among Japanese-American patients that was
lower than that in endemic areas of Japan; however, a

larger study is needed to obtain more precise age- and
sex-specific prevalence estimates. The decline in preva-
lence with the number of generations of residence in the
United States is consistent with data from other studies
and is probably due to a lower transmission of the virus
by sexual and parenteral routes. A larger study ofHTLV-I
prevalence among pregnant Japanese-American women
would be useful in determining the cost-effectiveness of a
program aimed at screening such women for HTLV-I
antibody and discouraging breast-feeding by those who
are seropositive. The efficacy of such an intervention in
reducing transmission from 30% to 3% has been clearly
demonstrated in Japan.23

Pending a better estimation of age- and sex-specific
HTLV-I prevalence in the general Japanese-American
population, it is premature to recommend antibody test-
ing of all such persons. Nevertheless, persons known to
be infected with HTLV-I may be monitored for adult T-
cell leukemia and HTLV-I-associated myelopathy/tropi-
cal spastic paraparesis with annual physical examinations
and peripheral blood smears.
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